A 45-year-old woman with angina pectoris, beginning at the age of 16 and progressing to produce incapacitation, was 
the left coronary arteries and fistulae of the coronary arteries into various chambers of the heart, particularly the right atrium, have been described. The sinus of Valsalva, from which the left coronary artery arises, is in very close proximity to the septum of the truncus arteriosus. A slight displacement of its angle would result in location of the left coronary ostium within the pulmonary artery.28 This seems to be the reason why this anomaly is the most common of these problems. Patients having a single coronary artery, which arises from the aorta, have also been described. 29 This anomaly, in contrast to anomalies of origin of these vessels, is compatible with a completely normal life span. From this evidence and anatomic studies Edwards'6 and Burchell and Brown8 postulated that anomalous origin of a coronary artery produced myocardial ischemia from inadequate blood supply to the heart and suggested that the proper operation would be ligation of the anomalous left coronary artery at its origin. This has led to the satisfactory treatment of many such infants in whom the collateral circulation between the two coronary arteries is adequate.
The clinical picture of this anomaly beyond infancy and in adults may vary from complete absence of symptoms to severe, incapacitating angina. Frequently, such patients are thought to have valvular heart disease because of the presence of a murmur from the fistula itself or from mitral regurgitation. Insufficiency of the mitral valve can be produced by this anomaly, with progressive cardiac dilatation and failure from ischemia, infarction, and fibrosis.
The question arises whether any patient with an anomalous left coronary artery who has survived the transitional period of infancy and developed adequate coronary collaterals should be treated surgically. The oldest patient previously treated by ligation of the anomalous artery was 16 years old, and she developed ischemia after operation (as judged by electrocardiographic changes).22 This patient had been asymptomatic before ligation.
This introduced a note of caution in the management of these patients and suggested that Circulation, Volume XXXVI, December 1967 ligation may not be a completely desirable procedure, in spite of obliteration of the arteriovenous shunt and the increase in pressure in the left coronary artery distal to the ligature. However, the small number of adults who have been found to have this anomaly, either at autopsy or by antemortem study, have frequently died suddenly from probable acute arrhythmias.
The present patient was 45 years old and had severe and incapacitating symptoms. Because of the progression of her difficulty and the extensive collateral vessels demonstrated by cineangiography, surgical treatment seemed necessary and reasonable. Two approaches were considered: one being simple ligation of the vessel at its origin, and the other, a vein autograft from the ascending aorta to the anomalous artery, with ligation of the artery at its origin. When occlusion of the fistula into the pulmonary circulation was found to raise the pressure in the anomalous vessel to that of the aorta, it was elected to perform ligation alone. With this elevation in pressure, it seemed unlikely that a bypass graft would further increase the blood supply to the left coronary system. No further ischemic changes were seen by electrocardiography postoperatively, and there were no enzyme changes suggesting myocardial necrosis. There was atrial arrhythmia postoperatively, which initially caused no difficulty. The episode of asystole clearly seemed to be due to cardiac depression from the inadvertent simultaneous and rapid intravenous infusion of potassium chloride and Xylocaine.
This case, therefore, not only indicates that older patients with this anomaly can be treated by obliteration of the fistula, but also suggests that there may be a fourth phase of the anomaly in addition to the three suggested by Edwards and Talner and associates. This stage could be called a "coronary steal syndrome."
The arteriovenous fistula with run-off into the pulmonary artery which is present in the third phase could result in progressive dilatation of the left coronary system and its communications with the right side. The large pressure drop across the system would diminish blood flow to the small coronary branches, and more blood could be shunted away from the myocardium and directed into the pulmonary circulation. This stage could be present shortly after adequate collaterals have developed in childhood but could also occur later in life, as seen in the present patient. In the third phase, as satisfactory collaterals develop, such a patient frequently becomes asymptomatic, but in a fourth phase symptoms of myocardial ischemia could again be present due to an increase in size of the arteriovenous fistula and stealing of blood from the left coronary distribution. The present patient had no symptoms until the age of 16, when she developed angina. This could have been due to degenerative changes in the coronary vessels at that time, but none were evident when she was studied 29 In 50% of hearts studied the right coronary artery was dominant so that this vessel supplies the apex or crux of the heart. In 25% the distribution is balanced so that both vessels supply the apex, and in the remaining 25% the left coronary artery is dominant.30 These variable patterns occurring in patients with anomalous left coronary arteries could influence whether or not adequate collaterals develop. Thus the pattern of coronary artery distribution in an individual with an anomalous artery may determine the various syndromes or "phases" which then are not altered. This potential influence must remain speculative until more detailed studies can be made.
When mitral regurgitation has been present along with an anomalous coronary artery which has not been diagnosed preoperatively, repair of the mitral valve alone has been disastrous. In patients with mitral regurgitation, the effects of ligation of the anomalous artery on heart size are not yet well enough established to determine whether ligation alone or ligation with mitral valve repair or replacement is required. In the present patient, the apical systolic murmur decreased gradually and disappeared after operation. This suggests that mitral regurgitation was present which then decreased.
